Several 6-substitued-1-methyl-2, 5,7,8-tetrahydro-2-thiopyrimido[4,5-d]pyrimidine-4-ones and ethyl 7-amino-5-aryl-1-methyl-4-oxo-1,2,3,4-tetrahydro-2-thiopyrido[2,3-d]pyrimidines-6-carboxylates were synthesized by treatment of 6-amino-1-methyl-2-thiouracil with primary amines and formalin (40 %), and with ethyl 3-aryl-2-cyanoacrylate respectively. 8-Substituted-7-hydroxy-3-methyl-2-thioxanthines were synthesized by the treatment of 6-amino-1-methyl-5-nitroso-2-thiouracil with benzylidene-anilines. Elemental and spectral analyses were performed for the new compounds.
Introduction
Chemotherapeutically valuable pyrimidopyrimidinedione derivatives have been reported in the patent literature [1] . The synthesis of pyrimidine via Mannich bases has been carried out [2] . The Mannich reaction of 3(5)-arylaminopyrazoles with primary amines has been described [3] as a route to pyrazolo [3,4-d] pyrimidines. 6-Amino-1-methyl-or 1-(2-chlorobenzyl)-or 1,3-dimethyl-uracil were the key intermediates for the synthesis of pyrimido [4,5-d] pyrimidines via a Mannich base [4, 5] . A literature survey revealed no previous reports on 2-thiopyrimido [4,5-d] pyrimidines. Due to the importance of thiopurines and thiopyrimidines as potential biological agents [6 -10] , we now report the synthesis of 2-thiopyrimidopyrimidines, pyrido [2,3-d] pyrimidine-6-carboxylates and 7-hydroxy-2-thioxanthines .
Results and Discussion
In a one-pot synthesis, 6-amino-1-methyl-2-thiouracil [11] (1) in methanol was treated with acetic acid at 40 • C, then a primary aliphatic or aromatic amine in methanol (1 equivalent) and formalin (40 %) (4 equivalents) were added at r. t. This provided the corresponding pyrimido [3,4- [D 6 ]DMSO) for 4 revealed the absence of proton 5-H of uracil (1) at δ = 4.88 and the appearance of a triplet at 7.59 characteristic for N 8 -H and the appearance of a singlet at 4.63 and of a doublet at 5.38 ppm characteristic for the methylene group at C-5 and C-7, respectively. Characteristic IR absorptions were observed at ν = 3356 (NH) and 1643 cm −1 (C=O). The importance of pyrido [2,3-d] pyrimidines as biologically active compounds includes their use as antitumor [12] , antibacterial [13 -15] and anticonvulsive agents [16] . 7-Hydroxyxanthine and its 8-alkyl or 8-aryl derivatives have been prepared from 6-amino-5-nitrosouracils by the reaction with aliphatic or aromatic aldehydes [17 -21] . Due to the various biological activities [18] exhibited by these compounds, we present herein a versatile synthetic procedure for 8-aryl-7-hydroxy-3-methyl-2-thioxanthines [22] 27 -32 via a transamination process using aldehyde-anils 21 -26. Thus, refluxing of 21 -26 with 6-amino-1-methyl-5-nitroso-2-thiouracil [23] (20) in acetic acid took place by the elimination of aniline to give 27 -32 (Scheme 3) in 36 -55 % yield. The 1 H NMR spectrum of 30 showed a broad singlet at δ = 13.14 characteristic for 7-OH, and a singlet at 12.33 ppm characteristic for N 1 -H.
Experimental Section
Melting points were determined with an Electrothermal Mel-Temp II apparatus and are uncorrected. IR spectra were obtained for the solid state in potassium bromide discs using a Perkin-Elmer model 1430 spectrometer. 1 H and 13 C NMR spectra were recorded on a Varian Gemini-300 spectrometer at 300 and 75 MHz, respectively, using tetramethylsilane (TMS) as internal standard and [D 6 ]DMSO as solvent. Mass spectra were recorded on an VG-7035 instrument at 70 or 15 eV. Elemental analyses were determined at the Microanalytical Center of Cairo University (Giza, Egypt).
General procedure for 6-substitued-1-methyl-2,5,7,8-tetrahydro-2-thiopyrimido[4,5-d] pyrimidine-4-ones 2 -9
A mixture of 1 (2.0 mmol) in methanol (20 mL) and acetic acid (2 mL) was heated to 40 • C, and then a primary amine (aromatic or aliphatic) (2.0 mmol) in methanol (5 mL) and formalin (40 %, 4 equivalents) were added dropwise at r. t. with stirring for 1 h. The resulting precipitate was filtered, washed with ethanol and recystallized from H 2 O/DMF (2 : 1) to give 2 -9. 
1-Methyl-6-phenyl-2,5,7,8-tetrahydro-2-thiopyrimido-[4,5-d]pyrimidin-4-one (2)
Yield
1-Methyl-6-(4-tolyl)-2,5,7,8-tetrahydro-2-thiopyrimido-[4,5-d]pyrimidin-4-one (3)

1-Methyl-6-(4-methoxyphenyl)-2,5,7,8-tetrahydro-2-thiopyrimido[4,5-d]pyrimidin-4-one (5)
1-Methyl-6-ethyl-2,5,7,8-tetrahydro-2-thiopyrimido[4,5-d]-pyrimidin-4-one (7)
Yield 0.29 g (68 %). 
1-Methyl-6-(3-methoxyphenyl)-2,5,7,8-tetrahydro-2-thiopyrimido[4,5-d]pyrimidin-4-one (8)
Yield 0
1-Methyl-6-(3-chlorophenyl)-2,5,7,8-tetrahydro-2-thiopyrimido[4,5-d]pyrimidin-4-one (9)
Yield 0.43 g (73 %). 
General procedure for ethyl 5-aryl-7-amino-1-methyl-4-oxo-2-thio-1,2,3,4-tetra-hydropyrido[2,3-d]pyrimidine-6-carboxylates 15 -19
A mixture of equimolar amounts of 1 (2.0 mmol) and the appropriate ethyl 3-aryl-2-cyanoacrylate 10 -14 (2 mmol) in absolute ethanol (10 mL) in the presence of TEA (3 mL) was refluxed for 4 h. After cooling, the solid precipitate was collected by filtration, washed with ethanol and recystallized from EtOH-DMF (3 : 1), to afford the desired compounds 15 -19 in 60 -85 % yield. Ethyl 7-amino-1-methyl-4-oxo-5-phenyl-1,2,3,4-tetrahydro Ethyl 7-amino-1-methyl-4-oxo-5-(4-methoxyphenyl)-1,2,3,4 
General procedure for 8-substituted 3-methyl-7-hydroxy-2-thioxanthines (27 -32)
Imines 21 -26 (2.0 mmol) were added to a solution of compound 20 (2.0 mmol) in glacial acetic acid (10 mL) with stirring. The reaction mixture was heated under reflux, whereupon the color started to fade. Heating was continued for 6 h. After cooling, the formed precipitate was filtered, washed with ethanol and recrystallized from DMF. Compounds 27 -32 had melting points > 300 • C.
7-Hydroxy-3-methyl-8-phenyl-2-thioxanthine (27)
Yield 0.48 g (93 %). 
7-Hydroxy-3-methyl-8-(2-hydroxyphenyl)-2-thioxanthine (29)
Yield 0.52 g (90 %). 
